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(57)Abstract:

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which enhancer the
responsiveness of liquid crystal display without considerably changing the structure heretofore and
which can prevent a blurred display of tailing even when a moving image is displayed.

SOLUTION: A vertical scanning period, which does not include the vertical blanking period of a liquid
crystal display part 12. is defined as a vertical term T1 and this vertical term T1 is divided into four
scanning terms. The scanning order of four scanning terms is made corresponding to the
arrangement order of four light emitting areas 33-1, 33-2, 33—-3 and 33-4. These area are respective
controlled by a turning-on control circuit 35 so as to emit light during a T1/4 term. Any one of
discharge tamps 34-1. 34-2. 34-3 and 34-4 provided for each of respective light emitting areas 33-1,
33-2. 33-3 and 33-4 is turned on just for 1/4 vertical term after the 3/4 vertical term from the write
timing of a liquid crystal display part 12, and turned off during the remaining 3/4 vertical term.
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A. Relevance of the Above-identified Document

This document has relevance to all claims of the

present application.

B. Translation of the Relevant Passages of the Document

[CLAIMS]

[CLAIM 1]

A liquid crystal display device, comprising:

a liquid crystal display section which includes: a
plurality of signal lines and scanning lines which are
disposed orthogonal to each other; a signal line driver.
for applying display data to the signal .lines;. and-a
scanning line driver. for scanning the scanning lines;
and

a back-light including N illumination areas which
are divided with respect to a vertical scanning
direction, and a light control circuit for the
illumination areas, said back-light illuminating the
ligquid crystal display section by the 1light control
circulit which switches ON/OFF the N illumination areas
successively in synchronism with a vertical synchronize

signal of the liquid crystal display section.
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3

(MEANS TO SOLVE THE PROBLEMS]

The present invention provides a 1liquid crystal
display section which includes a plurality of signal
lines and scanning lines which are disposed orthogonal
to each other, a signal 1line driver for applying
display data to the signal lines, and a scanning line
driver for scanning the scanning 1lines; and a back-
light including N illumination areas which are divided
with respect to a vertical scanning direction, and a
light control circuit for the illumination areas, said
back-light illuminating the 1liquid cryétal display
. section. by the 1light control  circuit which switches
ON/OFF ' the N illumination areas successively '~ in
.synchronism with a vertical synchronize signal of the
diquid crystal.display sectbilon. ... viiiam s en crgma e

- [EMBODIMENTS] - . .- ST LR oTan

[0021]

The back-light section 13 includes a back-light 33
which illuminates a display surface of a liquid crystal
display section 12, wherein the back-light 33 includes
N, for example, four illumination areas 33-1, 33-2, 33-
3, and 33-4 in the form of narrow strips which are
separated from one another with respect to the vertical
scahning direction of the liquid crystal display

section 12, and discharge lamps 34-1, 34-2, 34—3(Tand
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34-4 are respectively .prdvided fo;; the illumination
areas 33-1, 33-2, 33-3, and 33-4.
[0022]

The discharge lamps 34-1, 34-2, 34-3, and 34-4 are
provided with a 1light control circuit 35. The 1light
control circuit 35 includes a dividing counter 36, a
shift register 37, and inverters 38 for ‘driving
lighting, wherein a scanning shift clock ¢2 is divided
by the counter 36, and a signal which was divided in
synchronism with a scanning timing pulse STV by the
shift register 37 1is successively supplied ﬁo the
inverters 38, so as to switch ON or OFF the discharge
lamps 34-1, 34-2, 34-3, and 34-4 which are respectively

. .provided for the four illumination areas 33-1, 33-2,
. .:33-3, ..,and .34-4 .one after .another . at .predetermined
intervals. Thus, the back-light :.33--zuis:.: successively
scanned to emit light with respect to the N
illumination areas 33-1, 33-2, 33-3, and 33—4.A
[0023]

The following describes ON/OFF operation of the
illumination areas 33-1, 33-2, 33-3, and 33-4 with
reference to a timing chart as shown in Fig. 2.

[0024]
Firstly, the wvertical scanning period of the

liguid crystal display section 12 without a wvertical
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blanking period is a vertical period T1 which is
divided into four scanning periads T1ii, Ti2, T13, and
Tl4. The four scanning periods T11l, T12, T13, and T1l4
are scanned in order of the four illumination areas 33-
1, 33-2, 33-3, and 33-4.

[0025]

The liquid crystal display section 12 includes 480
scanning 1lines 16, and the scanning shift clock ¢2,
which is a horizontal synchronize signal, successively
applies pulse voltages to the 480 scanning lines 16 by
the scanning line driver 23 to scan the scanning lines
16.

[0026]

Here, the wvertical period T1 is. a vertical

.«v-Scanning. period from the 1st .pulse. to.the .480th pulse

~required to.scan the 480 scanning lines 16, .excluding a
vertical blanking period which is from the 481lst pulse
to the 525th pulse. The vertical period Tl is divided
by the number, N = 4, of the illumination areas to
provide four scanning periods including: scanning
period T11 for scanning the 1st to 120th scanning
lines; scanning period T12 for scanning the 121st to
240th scanning lines; scanning period T13 for scanning
the 241st to 360th scanning lines, and scanning period

Tl14 for scanning the 361st to 480th scanning lines,
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which are scanned in order- of the’ fqur illumination
areas 33-1, 33-2, 33-3, and 33-4.
[0027]

That is, the scanning period T11l which is scanned
first corresponds to the illqmination area 33-1, and
similarly, the scanning periods T12, T13, and T14
correspond to the illumination areas 33-2, 33-3, and
33-4, respectively.

[0028]

Based on this relationship, the scanning line
driver 23 and the light control circuit 35 of the back-
light 33 are in synchronism with the scanning timing
pulse STV of a period of 16 ms, and the illumination

areas 33-1, 33-2, 33-3, and 33-4 are controlled by the

..light . .control. circuit .35 .so..that,...for. example, ..when ..

........

scanning of the scanning .period. T1l which corresponds ..

to the illumination area 33-1 is started, the
illumination area 33-2 of the next stage emits light
while the 120 scanning 1lines 16 are scanned during a
period of T1/4 from the start of scanning.
[0029]

In the same manner, under the control of the light
control circuit 35, the illumination areas 33-3, 33-4,
and 33-1 emit light for a period of Ti/4 when scanning

of their respective preceding scanning periods T1i2,
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T13, and T14 of the illumination areas 33-2, 33-3, and
33-4 is started.
[0030] - : cie

These emission periods T1/4 are set by dividing
the scanning shift clock ¢2 per 120 pulses by the
counter 36 which makes up the light control circuit 35.
Further, by successively feeding the four inverters 48
with a signal which was divided per T1/4 period in
synchronism with the vertical synchronize signal STV by
the shift register 37, the four illumination areas can
be switched ON ad OFF successively with the
predetermined period T1/4, thus realizing so-called.
"scan emission".

[0031]

In .other ..words, -the.illumination lamps .34-1, .34-2, ..

. 234-3, and 34-4...0f ..their .-respective corresponding -

illumination areas emit light for a 1/4 vertical period
after a 3/4 vertical period from the application timing
of the 1ligquid crystal .display' section 12, while the
remaining 3/4 vertical period is OFF.
[0032]

With the liquid crystal display device provided
~with the Dback-light 33 which 1is divided into N
illumination areas to successively emit light by

scanning, a viewer was able to see clear and fast
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moving images without streaking in images of a
television (TV) or a digital video disk (DVD). In
particular, it became possible to display moving
characters without streaking, irrespective of the speed
of moving. In addition, the four illumination lamps 34-
1, 34-2, 34-3, and 34-4 were not noticeable on a

display, and a uniform display was obtained.
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